Inorganic polyphosphate stimulates lon-mediated proteolysis of nucleoid proteins in Escherichia coli.
Inorganic polyphosphate (polyP) accumulates in response to amino acid starvation in Escherichia coli. Previously, we found that the complex formation of Lon with polyP stimulates proteolysis of free ribosomal proteins. In the current studies, we examined the effects of polyP on the degradation of major nucleoid proteins. Fusions of green fluorescent protein with HimA, Fis, HupA, and HupB were clearly associated with polyP in vivo. Lon degraded His-tagged HimA protein only in the presence of polyP in vitro as well as in vivo. Whereas, when HimA and HimD formed a heterodimer, Lon could not degrade it even in the presence of polyP. In addition, Lon degraded His-tagged Fis protein in the presence of polyP. However, in vivo, Lon did not efficiently degrade the Fis protein even when cells accumulated polyP in response to amino acid starvation. It appears that this is due to tighter binding of Fis to DNA than to polyP and resistance of the DNA-Fis to Lon-mediated proteolysis. Indeed, we found that at least a five-fold excess of polyP was necessary to displace DNA from the DNA-Fis complex. Furthermore, Lon degraded His-tagged HupA protein efficiently in the presence of polyP. We also showed that degradation of the translational initiation factor InfC depends on polyP.